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ABSTRACT OF THE DISCLOSURE 


lei with an inductance, and a constant current generator 
feeling pukes of various widths to said parallel configura- 
tion whereby outputs of constant widths in the nano- 
second range are produced. In addition, two outputs of 
g this configuration are available for pulses of predeter- 
mined polarities. •• . ' 

Further objects, of the present invention will become 
apparent with the following detailed description and taken 
in view 7 of the appended drawings in which: 

10 .FIGURE .1 is a schematic illustration of a first em- 
bodiment of the present invention. -" 

FIGURE' 2 is a schematic illustration of a threshold 
detector -and. logic circuit incorporating the first enibodi- 


■ Apparatus for the generation of fixed duration output ment. - 

pulses -front variable length input 'pulses, in which a con- 15 FIGURE 3 is a schematic illustration of a second em- 
stant current generator is employed in conjunction with bodiment of the present invention. 

a pulse control circuit. The control circuit utilizes a tun- FIGURE 4 is.' a 'schematic illustration of a threshold 

uel diode connected in parallel' with an inductor. detector incorporating said second embodiment. 

• 7 FIGURE 5 illustrates the .characteristic curve of a tun- 

. 20 nel diode. - 

The invention described herein may be manufactured Referring to the drawings in detail, there is shown in 

ana used by or for the Government of the. United States FIGURE I a constant current generator generally in- 

of America for governmental purposes without the pay- dicated as' 10, comprising a transistor 12 having a base 

ment of any royalties thereon or therefor, . input terminal 14 and a voltage source —V connected 

The present invention relates 'to a -single or double 25 to the emitter through resistor 16, 
pulse generator capable of generating pulses of- constant Connected between ground and the, collector electrode 
width' in the nanosecond range. 13 is a tunnel diode 1?- which is in parallel with aa 

Presently, when generating pukes of short period and inductor 22. Series resistor 23 may be the inherent re* 

constant Width, a mono-stable or blocking oscillator is sistance for inductor 22. Output terminal; 24 .is connect- 

normally used which requires differentiating the input 30 ed across this tunnel diode-inductor combination, 
pulse to’ obtain a trigger pulse of 'negligible time dura- In operation, an input pulse of varying or uncontrolled 

tic® when compared to the output puke. These known width is supplied to the input terminal 14 of constant 

circuits cannot produce output pulses the widths of current generator 19- Transistor 12 responds by. driving 

which are independent of the trigger puke unless com- _ a curre: t which has aa amplitude greater than the peak 

,p!ex circuitry is used and a relatively large amount of 33 current of tunnel- diode 18 into the parallel combination' 

•power is supplied thereto. Also, these prior circuits can- of the tunnel diode and Inductance leg. Initially, ia- 

not have repetition rates in the megacycle range without auctance 22 represents' a very high impedance 'and pre- 

' experiencing -excess signal loss or other undesirable re- vents' a rapid current change therein so that at about, 

suits, / -, •• 40 time zero all the' current I goes through the tunnel diode 

Therefore, the trend of circuit design for generators . yielding a voltage across the tunnel diode which appears 

of the type described has been toward using tunnel di- at output terminal 24. This output voltage is represented 

odes' due to their rapid response and low power require- . by -point A on FIGURE 5 and it can be seen that It 


ment For example, see .United States Patents 3,142,765, 
3,142,7-56, 3,153,748 and Idle Nanosecond High Current Jr 
Pulse Circuit, ‘ RCA Technical Note No. 524, March ‘ J 
1962. - ' 7 • . 

The present invention provides 'a significant improve- 
ment over the circuits of the- above patents and publi- 
cation by -providing in one embodiment a. constant cur- -q 
■ rent source which supplies a' constant current puke , to 
a tunnel air de in parallel with an- inductance. With this 
arrangers ax;. Input pukes of variable widths in the nano- 
second r mgs yield output pukes of 'predetermined and 
fixed wicths regardless of the frequency of the -input 55 
pulses. - . ' 

In another embodiment of the present invention, two 
back-to-back funnel diodes in parallel with an inductance 
are driven by a constant-current -generator. In this cm- 
bodiment, input pulses of variable widths in the' nano- so 
second range yield output pulses of fixed widths, and 
one of two additional output's,, a coincident and, a time 
delay output are available demanding upon the polarity of 
the connection of the tunnel < lodes. 

Therefore, it is an object of the . present Invention 65 
to provide a tunnel diode and parallel inductance driven 
by a constant current source to generate output pulses 
of fixed -width regardless of the pulse width supplied by 
said constant current source. 

- Another object of- the present invention is to provide 7® 
two tunnel diodes in back-to-back configuration in pa rai- 


ls maximum output voltage . for the circuit. The cur- 
rent through inductor 22 is initially zero but will increase 
with time and therefore the current through tunnel diode 
is decreasing with time. Thus, the current in tunnel di- 
ode IS decreases from point A to point E as seen, in 
FIGURE 5 and the voltage will also decrease accord- 
ingly. Vvhen the voltage' reaches point B in FIGURE 
5, it immediately drops rear zero to point C and at this 
time -most of the current is dewing through inductor 22 
which now presents a very low . impedance such that 
the output voltage will now be approximately zero for 
the remainder of the Input pulse. Therefore, in this way,, 
the width of the output , pulse is controlled and fixed 
by tunnel diode IS and inductor 22 regardless of the time 
duration of the input pulse. , 

Referring now to FIGURE 2, there is illnskated a 
schematic diagram of 2 threshold detector and logic cir- 
cuit embodying' the fixed-duration generator of FIGURE - 
1. Transistors 28 and. 30 together with tunnel diode 32: 
and inductor 34 form a threshold . detector circuit such 
that the voltage aero-ss tunnel diode 32 switches to its - 
high voltage state whenever the input -to terminal 36 ex- 
ceeds the threshold level. The -threshold is set by adjust- 
ing the wiper arms 38 and 4.0 which contact resistors 42 
and' 44 respectively, and transistor 2S is biased so that It 
is normally conducting and transistor S3 is biased so that’ 
it is- normally cut off. Thus, the addition of inductance 34 
across tunnel diode 32 forms the constant-width generator 
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•with transistor 30 acting' as- the constant current source, 
and a constant’ pulse width of a predetermined 'period in 
the nanosecond range, for, example, 50 nanoseconds, is 
generated across ttmr.el diode 32 whenever the input to- 
terminal 25 exceeds the threshold lev-el; 

Transistors 4-6 and 48, tunnel diode SO, and inductor 
52 comprise a similar circuit "which generates, in the 
manner described above, a constant pulse width across 
tunnel die-de 50, whenever the voltage at terminal 54 ex- 
ceeds the threshold level. ' 

Two back-to-back silicon diodes 56' and 58 are each 
connected with each, respective cathode to the output of 
the constant- w idth pulse generator. A bins resistor 69 is 
connected between the junction of diodes 56 and 5S and 
the reference voltage so that the output developed on ter- 
minal 62 is such that only a simultaneous output across 
tunnel diodes 32 and 52 produce an output st terminal 
<52. Thus, the circuit of FIGURE 2 presents a coincidence 
network and an output is produced only when tunnel 
diodes 32 and 59 are in their high voltage' states. The out- 
put at 62 is obtained when the leading edges of the input- 
pulses at terminals 36 and 54 are in coincidence within a 
predetermined range, for example, 50 nanoseconds. 

It is apparent that the polarities of transistors 28, 30, 
46 and 48 As well as the polarities of diodes 56 and 58 
can be reversed so that the network responds to negative 
going input pulses. 

Another embodiment of the invention is illustrated in 
FIGURE 3 wherein like reference characters refer to like • 
structure of, the embodiment of FIGURE 1. A first output 
terminal 66 is connected to the collector electrode 1,3 of 
transistor 12. In parallel therewith is a grounded pair of 
tunnel diodes 63 'and 79 connected back-to-back with a 
second output terminal 72 connected between the junction 
thereof. Inductor 22 is .connected in- parallel with said 
diodes -68 and 70, and resistance 2-0 could be the inherent 
resistance of inductor 22. If it, is desired to, reverse the 
polarity of the output pulses o.f terminal 66, it is only 
necessary to reverse the polarity of funnel diodes 68 
and 70. 

In operation, an input signal is supplied to input ter- 
minal 14 and the signal can have art uncontrolled ox 
variable width, At : the leading' edge of the input pulse, 
current generator drives current I into the parallel com- 
bination of the tunnel diodes 68 and 70 and inductance. 
Since the current I is greater than the peak current of 
the tunnel diode 
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high voltage state, 

68 remains in its low 


70, the tunnel diode 70 switches to its 
point A of FIGURE 5. Tunnel diode 
voltage state. and presents a very 
low impedance as shown in point D' of FIGURE 5. 

Initially, inductance 22 represents a very high imped- 
ance and all current I goes through the 'tun'nel diodes 
yielding an output, voltage at terminal 66 which is ap- 
proximately the voltage across the diode 7(1 the value of 
"which is shown at point A of FIGURE 5. With the pass- 
ing of time, the current through inductance L increases 
thereby decreasing, the current through the tunnel erodes. , 
The voltage across tunnel diode 70 decreases from point 
A to point B and then quickly to point C. At this time, 
the current is also flowing through tbs inductor 22 which 
now presents a very low impedance to the passing of 
current since the output voltage will be approximately 
zero for the remainder of the input pulse. 

When the input pulse falls to’ zero, the current through- 
the inductance 22 now flows through funnel diodes 6S 
and 70 in the opposite direction' causing diode 68 to 
'switch' to- its high voltage state giving a second output 
pulse of opposite polarity from the first output -pulse. 
When tunnel diode 68 is in its high state, funnel diode 70 
is in its low voltage state. ' 

Vv'ith the polarity shown in FIGURE 3, the output at 
terminal 72 Is a single pulse having the same polarity as 
the first pulse of output terminal 66 because when funnel 
diode 70 is in its low voltage state, output terminal 72 
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is substantially grounded. Inductor 22 and diodes 68 and 
70, therefore, control and fix the -width of the output 
pulse on terminal- 72. 

FIGURE 4 shows .the schematic diagram of a threshold 
detector comprising the constant mdse width generator 
of FIGURE 1 Transistor 74 is normally biased on and 
76 norma. 3-y -biased off. Transistor stages 74 and. 76, to- 
gether with the tunnel diodes, in the collector circuit of 
'transistor 76 comprise a threshold detector circuit -such 
that the voltage across diode 70 switches -to its high volt- 
age state whenever the input to terminal 7Z exceeds the 
threshold level. Diode 63 is in its low level state. The 
threshold level is set by adjusting the values of res-istors 
SO and S2. The addition of inductance 22 across diodes 
68 and 70 forms the .constant width pulse’ generator with 
transistor 7-5 acting as a constant current source." 'liters- 
fore, a pulse of constant width is generated -across diode 
70 in the manner described above whenever the' Input 
pulse exceeds the threshold level. When the input signal 
ts removed, diode 68 switches to its high voltage state 
and a second pulse is generated of opposite polarity and 
. identical width as the first pulse. The value of the parallel 
inductance 22 determines the output pulse width and in 
the present example, an. inductance of 56 microhenries 
produces a pulse width of 50 nanoseconds. 

, It is apparent" that the circuit of FIGURE 4 has great 
flexibility and an additional coincident or delayed pulse 
is produced at output terminal 66 depending upon polarity 
arrangement of tunnel diodes 68 and 70. Moreover, the 
network can be designed i-o respond to a positive, input 
pulse by replacing the NPM'.transk-tprs wish PN'P transis- 
tors and reversing the polarity cf the voltage supply. In 
this case, there ts again .the choice of output pulses at 
-terminal 66 depending upon the polarity of tunnel "diodes 
6& and 70 

^ Further dexibjiity can be achieved by moving the tunnel 
diode and parallel inductance over to the collector of 
transistor 74- and biasing 74 off and transistor 76 on. 

The herein described invention provides a circuit for 
producing short pulse widths with Test-rise times in the 
nanosecond range which circuit is simple in construction 
and uses conventional components with lower rower drain 
and being compatible with other low power and fast 
response tunnel diode circuitry. False widths are con- 
veniently . controlled by varying the parallel inductance. 
In addition, the back-to-back tunnel diode arrangement of 
the present invention provides for all possible '’combina- 
tions of pulse output polarity relative to input" pulse 
polarity. The output pulses are obtained at the rise and/or 
fall time of the input pulses, which permits Its use as a 
zero crossing detector. There are normally two outputs 
available, double or single pulses, but the threshold level- 
is by simple resistor adjustments. Moreover, the biasing 
of both transistors of the threshold detector is derived 
from the same voltage divider thereby a chic vine a stable 
threshold level and facilitating a' simple threshold ad- 
justment. ■ 

Other, and further modifications -.can be made to .the 
presently disclosed examples of the present invention 
without departing from the spirit and scope thereof. 

What is claimed is: 

_A A P ;,3se . generator for .generating pulses of constant 
^vidth comprising z constant current generator havin' 0 an 
-Inpiif terminal for receiving input prises and an output 
lead, an output te : rn i n connected to said output lead, 
and output pulse' control means connected between said 
lead and ground for producing an output pulse at said 
output terminal which has a leading edge coincident with 
the leading edge of the input pulse and for terminating 
the output -pulse" after a predetermined period regardless 
of jhe width of the input pulse, sard pulse control means 
comprising a pair of tunnel diodes connected back-to-back 
and connected in .parallel with inductor means. 

2, A threshold detector circuit, logic, circuit or the like 
comprising air input terminal for receiving input pulses. 
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an output terminal for feeding output pulses of fixed 
widths, a first normally conducting transistor stage coupled 
to said input terminal and cutting oil when the input pulse 
exceeds a predetermined level, a second normally non- 
conducting transistor Stage coupled to said first stage and 
conducting when said first stage becomes non-conducting, 
said second stage having an output lead coupled to said 
output terminal, and a parallel combinadon connected 
between said lead and ground, said combination compris- 
•ing tunnel diode "means connected in parallel with an 
inductor. 

3. A circuit as set forth in claim 2 wherein said tunnel’ 
diode means comprises a single tunnel diode. 

4. A threshold detector circuit as set forth in claim 2 
wherein said tunnel diode means comprises a pair of 
tunnel diodes connected back-to-back, and an additional 
output terminal connected to the junction of said pair of 
tunnel diodes. 


stage coupled to said another first transistor stage and 
having an another output lead coupled to said output 
terminal, an another parallel combination connected be- 
tween said another lead and ground and comprising a 
tur.ncl diode connected ir. parade] with an inductor, a first 
diode having one electrode connected in series with said 
output lead, a second diode having' one electrode con- 
nected in series with said another output lead, the other 
electrodes of said first and second diodes being connected 
together and to said output terminal, said first and second 
diodes being poled so that a pulse is presented at said out- 
put terminal only when the pulses controlled by said 
parallel combination and said another parallel combina- 
tion are coincident. 
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5. A circuit as set forth in claim 3 further comprising 
another input termiaal, another first transistor stage 20’ 
coupled to said another input, another second transistor 
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